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(54) EXHAUST PARTICULATE CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To regenerate a filter filtrating particulates being contained in 
car exhaust gases and collecting them together, in any driving conditions of 
an internal combustion engine. 

CONSTrTUTION: When particulates are collected in use of a filter with 
catalyst made up of making the filter carry the catalyst, and a temperature 
Tfil of this filter is lower than an activating temperature Teal (about 250* 
C) of the catalyst because the temperature of exhaust gas is low as in time 
of low engine speed and thereby it is in an I range, namely, in an expansion 
stroke, a proper amount of added fuel injection is started from optimum 
timing relatively earlier than the closing period, and the addedly sprayed fuel 
is burned in the exhaust gas, whereby both the temperatures of the exhaust 
gas and the catalyst-operated filter are raised up. thereby getting the 
catalyst reached to the activating temperature Teal. In succession, the 
activated catalyst oxidizes the fuel being added and sprayed as in the II 
range ranging from the expansion stroke closing period to the exhaust 
stroke, and the particulates accumulated on the filter are heated by the 
thermal reaction, getting them reached to a combustion temperature (about 
650^ C). and thus they are burned up. 
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(57) ism 

Sttfl:aflrT.., («2 5 O* O J:r)*><£< I ®«« 

^;i^:5'±K:«il(b:^tt67^£la)!!^u («i6 5 

0* c) Kiajis^riwft***. 1 
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(2) 

1 

cD^^ast^^ftsa. 

£«C!>l^i!»«B|cO$P^a«lt?jM:£S. 

mtfroa^L^sitft-rsi^t, -tnefltfciSK^fiit 
ff5*AaeB®«6ic. Jim3n;fca«i£?*^*«SL-rv>2) 

7 ^ )Vif «igttft;S*4 1 *l::afi^*il8«Sia*fcajt 
* A OaSiB ATI-** t ««at-r-5 rtJ!BaM®»a 

ae^^ffcge. 40 
3 ffi«©rt««ilo»Sta«t^»fl:« 

B. 

B. 



«praV7-2 5 9 5 3 3 

2 

«raaf»i*K«M<D»m*©a«iT*}smr-5aiigt, 

T-c**«^t, iCtiBttttt^t€r7w'Ji'5'®iaffiM^*s 
»tTv»«si«¥aicj:t>T, tirs(itttE#«7w;k*'©fi 

(cai&T£ji8;«imAicsiji;$«-&©iCi£!.ii^jiS4^»i!Sit 

*an«jl8«>«lt©^CJ:oT> «ME)»«ltf**7^;i.^ 

ftWIE#fr7-<;i^5'?£iiDr»LT}Stt^fc:a-ft«aiigt, 

(c*ViT. fflria«j8##7^;v^®±«SE{ii'viestLxtt 
i&sn«:ji8»s. mzm^^^nitwmy-()v^\zw^ 
^ nfcftfettlfc: i o T»fl:*«« j: t ic i 0 

»K<fct5T. S9ffi»J«f=f^7-)';l^3'±{C^S(bTl>Sa 
fit^SftHRLTafeT©«S«|jafl[lcaiMS-B:4 d tic i 

[0 0 0 1] 

ifK«Pfca:tt6n, »%i37.^<OW&'f-^y^)Vir\Z^ 

■oxmmr^t^iz. »«i.«:a»T*«iia«UT7^ji. 

[0 0 0 2] 

[«E3lE©ftlS] 5^^-i?;ux>'>'>©#^:«;xtpttt 

^«*fr5asf^i&i#*nT*D. r5*.,>— tf^m 
mj ©JSH<K)St'b&-3TViS©T, -eroateT^^* 
vx^%n7.^^^t^tz.}ib\z. w^m.i37.^m&\.xm. 
e^sjt^-r-sfc*©. #-?L®-T?aatt©fit>wf»tt© 
7Yji/^'!&»fcsis*fcK»tsi:t*tfffcnT(,i2). a 
st^ fii^ffi© 7 -< ©«» t urn— «fc^tt©-fe 

[0 0 0 3] il©<t5;/a:7-f;V5'KJ:-3Tiia3!fX&« 

iabTae^©s«*«»t«t. y ^ )Vi'\iz\mm-&n 
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(3) 

3 

[0 0 0 4] ««bfcafi^^»*T«.fc86®^atb 

\zmnr^ti>\ y^)v^\zH^^nrzmmA-^f>m 
^-r^ikm^y ^ )v^\zmxxy ^ )V^(D-m^iiam 
V. vm'f'<D^iKumx^^me bo** cKk±(oj^u^ w 
xu.&i.^^'^^^iLyz^^x. 

CO 0 0 5] ^fc»i©#ai:bT> w&=^mkmo>y^ 
)v^i)m'^<otm::i >n-^<Dmim»t.mmz^:fiis. 

^«a«igfcJfe?3: < mm<ot^^tL\^x(DiBLm^^fL 
X. y^)v^^^\zmm^tm^^^t.^\z. ^§^^7. 20 
^\z7tm<Dm^i^^m»\.x. ^(D^n^yA)v^\zm.t^ 

^r^m^KH^mz^^x. y X )V9\zm9i^nfz.w& 
=^(Dmm^m^xWiSLys±.\zii^^xmm'^^:^mm en 

TV^^. (ftWBS 5 8-3 8 3 1 1 ^^a#M. ) 

[0 0 0 6] e:<Dfi^ft«(D^^£^g!9»cJ:t>TMlcP 

L<K^'rS. 7^^—- lf;PX>>?>l«# l:d^e»#4^ 
T<04t>©>'U >:$'Srl»ATVi^»4^l50t>CDT*^ 

[0 0 0 7] «»i«tt«a»#i-#3-^# 

4->#2 0jefCtft»n-6;fc«e), «;^«#2(0'>U>^CZ> 
»»^^>33^e#4<D->U >i5^CD«»^>f > 3 lCrRl3&» 

i;n)v^ 8 ^^t^n-p^coMft^^ > 3 (Dmzwtn ^nx^ 
^ti!m(o^mz^\,^x\tm^^^tm'r^. 

[0 0 0 8] #2(Di^U>yi:#4<3!)->U>^^tt. fi3« 
*«ff fi©»aiik:i6JoojB«i(tJtj&tfTt)n* z,ii\zi^ 50 



4^§B^7-2 5 9 5 3 3 

0, z.<omPkim%ii7s\zmxvxmm^irik^m.y 
^)v^^-^m^^n. y^)v^Q\zim^ntzmmz^ 

T&Wi^cjaa («6 5 0' c) a±ic»i»uT3(ri^$'e' 

[0 0 09] 

2 5 0' C£il±IC;feoTVi^ttntf, aiHl$nfcjl8«<0 

f6Lmz^^WiitRii6^mrt>nfx^'^\^. mmrU(Dtkm\z 
3aijpoK»ii^c[)**»si«7}&^e;^a*icttffl$n 

[0 0 10] «^tfefi^31te^©J:^{c, 
cfcoTtt»^:^x<z>fi«?&t)ifcttffilttft;fia (152 5 0' 
C) J:r)t><S<3&:«Jli:*«*-50T, -e©«l;^3^3S«K* 

^z.x. ^^^^w^mz^\,^xmmz^^y ^ 
(Dn^^^m^<ffoftit\z. »m.iSx(owLmf)mmm 

mtU&^K>%1&<:/3i^^vfSiM^0kmz^\,^X}t. m 

iE>f)^<D^m\z^^x»iMi<D^^mmmi^^ust&.±\z 

[0 0 111 mm<oumffm\^m\z^n^Mim^{tf^ 
m&.±\zmib^^&<D-^hvx. s«cD)ia»»a»t« 
wi\z. ie^^f7mz^v^xf!m^mmmttr^^\^^'^:^m 
ifi^xi^n^ini. mmnm\z:^^'^xnoitm*m\z\^m 
m(Dmm^&m<DHLtt^mi>^$^^x. ^n^s^e^n^^:* 
itt^tircm^mmmfi:r\zmM\z^i^^n. mm\z^r 

tix^mmL ui)^^ rz«&n\mm\z^^ xmit ^^nu 

ViCOT. ^<D^^:k^fp\zmm^nxm':>XX.^ yi^3 

[0 0 1 21 i9^o^5i^a^i5Jci5v^rtt. m9\z^\^rz 

^0\Z. 2'Z><Dz^0>i$^<Df&1^^^>3<Dmz^:jLy^ 
Um^X\t. n4<D>^0>^\Z:^\f^mm(DiR9t(Of^m 

\t. # 2 ov'U >^\zM'r^miis(om9mmtmmi^x 
v*soT. #4->u>:$^©»affs©»Micis6nTi> 
^L. mixi(o9mm^n2i^^j>y\zMr^mK^(D^9t 

M\zMVX-&<Dm^\zm^tL^t\^^^J;:o\z. fi^o 

^:ittiix^i^\^^i>^^. »^nm\z^vt^i^ixi(DmnHi 



5 

[0 0 13] fim^<oy^)v^^mm'r^^ 
)v^<Dn^^^mL\^. -U(K>w^^mz^\,^x^:sL^ 

v-^B >i)mit'r^^o/3:^t.i}^U\f^^o\Z^^r;iiba> 
[0 0 14] 

'^m\zmif^nx»m.^<DmnT^mmr^^^\z. ^ 
nj^mzmm^mmvx^^^^tma^y^ju^^i. laia 

<omsim^^mmi.x. ^n\zmf^vrz,mmm^^uti 

it^y )v^(Dm±mz^\,^x. mmm^'^y^jv^ 
(o^mmufm(o^&{tm&y.'rxib^^^\z. mm 
maiH^y^)Vif^m^^^^^h^\zm!&=^^m^WL 

mzmm^^^<D\z^z^^u. mm\^mmm(Dmm7n^ 

^mcomn^mmmmi x^xm^mn^m^wt-^mfi-r 
s ^ 3 nr ^ c t t -r -5 rtM«iMcD» 

[0 0 15] mS^(ow&^m^r^tz.^(Dm 
2 <z>#a4: UT. p^mMmfs^^(r>mmfsmzwLn^nx 
»m.^(ow&^^m^^^izmz. ^n^mzfm^m. 

xtiimtmH^y-c)vs^<o±Mim^mp^^mivxm& 

^u<omz. mM'^ntiw&.=f^itmm\^x\^^^mmfim 
i^^y >( )v^<Dn±mz^\,^x. mufmn'^y >( 

\z*j^^umm(r>mnm.^^. mu}Hmm(Dmmfn^ 
^zj^/^tc\t.mm.nmz^\^xnofz.}i^m\<Dti2^^m 
^m^x\*^^z.L^i^mtT^\^mm^(o^%wsjTW 

[0 0 16] 

^nm<Dm i <D»%w&.^mt^mz^\^^x 
\t. tAiSi^^t^\.x\^^^y^)v^(Dmmm^^m^Wi 
\z^^xiikm^fi. 't(Dmsimn\zi^i&vxmm^WLffi 
mmm!»^WL\zfmmn^m\^xy^ )v^(D±mm^m 



(4) J^ra^7~2 5 9 5 3 3 

<ofmi^mM(om^{tmmxvx^^w^\z\x. tm^ 

mmt^ik:^ ^mzmLi'^mmwLm\zMm^^^(D\z 
mmfrm^^ny^fz.\tm%nmz:^n^mci 

\yXvmmm^WL^mti't^(Dx. mmrmz^n^m^ 
m<onmzmiei^ki'^titz.mM(os.(K>im\t.. w^mm 
m<D»m.:^y.<D^xmmvxmsLffy.<Dmm^js^. y 
10 >( )\^^\zt!^n^nx},^^fm^mmvxm^^wsi\zn 

[0 0 171 mmim^itWLmzmwr^ii. ^n£A» 

(Dwmnm^ ^^mfmzti^nx<Dmm\zimm^'^n 

^w&i'^mmvx^(DmiKmLm\z^m^'^^(Dx. » 
tLTumm^nxy ^ )\^^\m^^n^. a^ox. 
^y.<Dmmi>m< xy >f i^m.w^nxr^^^tmtm 
^^^&\zmvx^^fs.\^^Q^^f^i^mx^. x^-/i>3> 
20 ^mi\:.'^i±^::.t,n.<y4)v^<on^^noxLLti^x^ 

[0 0 18] ^^moym2(j>w^%mL=f'»it^mz^\^^ 
x\t. fjj^\z^^xmWi^tiximi^^y^)v^o^±.m 

<r>mz. m^^nrzmm.=f'iimm\^x^^^fmti^y >( 
)v^(nn^mz^\,^x^<mumcio^mnmM^. nmk 
mo^mmju^^xs/'^rz.nmm.nmz^^^^xnoti^ 
<om(Dtijxeh^^mA,x\^^^0>x. ^(DtiJx^txUom^ 
30 ^ms\zmj^^t,\z^x^. 9mnmiQ^xs/^it\mm. 
nm\z:^^^xmm<Dmn^mmo>mm\zmK\m^\.x. 

hmz. m^{t\^itmii\z2;:^xi&MmM^ntz.im^ 

B^^LT. ^<J>Kt^mz^^xm^l.tLmM=f'^tX\Wt 
[0 0 19] 

[^5605] s 1 \x^^mo>m 1 mfi^iov-XT^-Aflij^^ 
40 » . 1 W'xn.i'mm^mm^m^. 1 2««it#i i 
1 3«as^ii^sgTa5>oT> (0!^t^n 

[0 0 2 0] 1 5»:7^;i/i$^ 1 4(DS9«(DM£ES«im-r 

<&«^'r^>rc^^, ^m^>^\b\z^^u\^^x. iamm 

59 T*oT. y^)\^^lA<r>mm\Zl^^^nion^. 17 
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( 

7 

[0 0 2 1] ^KDJc-p^^^T^-r— if;vx>>?>l OCD/^^ 

9rt<DJC:^!j3^2 O--! 0 OMP ai:;fe-5J:5fc»IBE^n 
[0 0 2 3] fi^^<D31<ENf:feiim^l^O«W>' 

1 4 o&dl^tt^:^ae>fc. :7 1 4 (Z)i^«B^v>»M 
coe^Tfii $«tD2^tf. ;i<om#Tni ;5^^r:7-i';p 

^14(D&«}^MttC!)^tt^&d[Te.. (JKI2 5 0*^ 

C) ^±T*nii:. X5^>y:/5«C:feV^T04(^0^fC® 

[0 0 2 4] t>b. »jKM#>''<;V^ 1 4(7)iaflfTiii 
04<D««ncJ;oT^;Sn2»i3;fe»«fTeJC:fe 

o»^fi§[»«Ua5 0 0 ' omt^tb^. 

[0 0 2 51 CKDi^JCbT. fifl[3&tJt#bfc»a:^X , 



) »BI|iF7-2 59 5 33 

1 4fca»$n)5:jik«Kofia*t±»u. susftfiK (« 
2 5 0* c) tc^a-r-s. -enjEtari. mms^i^^msk 

oT, :7.<;l/3^1 4±lCift8(bTVi^/X5^ 4^0.1/— h 
C) £il±«C#M$-&-5CDT, /^7^^=^^U-h««^. 

? ^. 04«'ecD-^S^Uj/S:t><^T3^^. 

[0 0 2 61 :7>f jViJ^ 1 4«)fifl[Tni dVt5r>f^a.l^ 
-h<O»«lfi«-C*<5«6 5 0* C (;in*»«IIT 

..t t-rs) *ja^T;feo> ^<;)M«ic«$n 
Tv>st€rtt. :7^;i^5' i 4<z)S5fe3^^TU:fca:^)^b 

X5^^;/:/7{C:feViT-€-<D«^*ff'5. fill^> 

[0 0 2 7] 05 J:tm^^<^j!)KiKcO« 
«1BKC)!fitW«tfXh><Z)EEI8Ji^jfii«»5-2 0- CAIr 

[0 0 2 8] CiniC^LT. B-DJi:/^;!/^ 1 4(D?| 

T... £U:<D*&<£Di:bT^bTVi:6. 
[0 0 2 9] :7^;P3' 1 4<Z)fi«Tfi. 75tft5j»fStt{bia 

jo«WbTjK«i$ii, »a;tfxcofi«^±#$^^, ^ 
SbTSIfS-T'S. c<;Q<fc3;^»fPlcJ;oT:7^;i^i$^ i 4 

K«l<DigA]«l»&7><;i/5' 1 4C!)MlilC«U&b. Se^^ 
:7-<>iVi5^ 1 4lc*ttbTir^*/^5^^*:aU' 

~h*«feaibT»**r<5. 

[0 0 3 01 «±C!)«J:53a:««*«l«*fT5J:tlc<kO. 
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(6) 

9 

[0 0 3 11 m6}t^^m<Dm2mmm^^'rh(D^. 

y^}V^l A<D±mm\zm,^W(Dih^\^^'y^y^=^J 

ux^<D«rB»«2 0^^Sb;fet>a>T*s. mi20 

^mz^i^^n^i&mt. 9crmmmia2o\z^-:,xm 

(D^g^T'b. mm.^m2 o\mmmi)^rh^^^tzL}sb\z. m lo 
mrm\z^n^m^mMmm^<ommNiP^\zmmm:. 

[0 0 3 2] m7\t:¥m^(Dm^mmm(oz^y.^j^m& 

2 1 srfflv^fc^Tafe^o mimMmLnm\z. ^f^-if 
;^x>>?>*#: 1 0 cD»^§^ 2 2 fc^tt enrcate? a? 

:7>r;i/^ 1 4<ot«[So^jffi^«^ait'^/cae)c?)*^ai^^ 
m'$ti^nmiz^r)y^}]^^i4\zmM'&tift/\y'^^ 

[0 0 3 31 «»«|t3P>:/2 1 <Dm»m2 3 2 

ag2 4:B<fctX2 5*tj^^$nT, y^>zy^2e\Z^^ 
BjffitJ5:oXViS. 4^Vt5^>f 
ffll««Jt^ff'531«03ie«ffiTK. ;«7A0!>2ai!Sft« 
;^?Ai£b^2 5lc:^oT±S'r-5:/^>i^^2 6JC^0 7^ 

^^\z. »m»mz^r>mmr^wv^2 s^z.<Dmf^ 
o\zm0Si^nx\,^^. M'smmm<D:fyA^&2 4 ic^to 

IBUr, «IWiBS##2 9 (2 9a'-2 9d) 

^1 of^'v.«»r*. 3 oufsmcomm^m^m 

[0 0 3 41 «K«-€r:7>f 1 4{cffl^$nfc/^5=-^ 
^n,u-h<DmmiSif}^^isb^$b^nrzmzmi^. y^)v 
^ 1 4&s^r^i^^^;^>«^i;fc^tc«, n)v^2 Buy 
>()v^ 1 4<Da^)&t«jK(7>«it>fbiaft (*52 5 0 • c) 
Ws±\z^^^xixi^^^rzLib\z'^mm^^n. y^)v^ 

1 4&^^-r«»<Dfc^M3^*jB«IOiilBljMI»^*tLT 50 



^m^7-2 5 9 5 3 3 

10 

mmfUYz^^^xism^i^iosn^m^T^. y^)\^ 

1 4<DS^<D;fese>Jc:;^7AifbSR2 5 {Cj;oTiiJD«|&^n 

^«8«tt. ;9xfl:l.T»^;i5f;^i:*lc»aS82 2*a 

5a)ia^{c:<fcoT5am^»irc, w^f^mm^wt^ 

fi^$n;/b«^trj:oTKYbsn, ^(ry^^WiZii^x 
y^)\^^\ 4±Xz^m\^x\^^n^^^o.v—V^im, 
bTjB»$li'*OT> :7>f 1 4 ^ Jl»JtH^TS n 

:^AdbSB2 50?^«S^ie'r^::i:(cJ;-s»TS 

[0 0 3 5] 0 8«2jc|^^O||4^l6M^^-rt>COT> 
07Jc^L;fc^3||J6W®^j^«88«j|t3P>::/2 i®f^ 
t>D>c. 0fai)^El@O«R«iStt:i^>:/3 l^fflV^;fc»& 

afi83 3 iciujiT. «jKf*#7>f ;i.i5^ 1 4\z^mm>m 
«;iifx^«ji&-rsfc«)co2a«itfflaa3 4}&t. ffi«o!> 

:7 >f 1 4 Jc;t5^>r :^^:x Y ^mk \^x^^^m^\z 
^t^T«. »3llJS«©*&^:l^«^c. 2g:««ffiafi8 

3 4 8 \Z^\^^X^'7yV\ 3 5 

x-fvv^y^-^^>m^n<j>vm^msk. wm^fs. 
y.t(^mk^ny ^ 1 4'N.tti&;^n?5:v>«fc3ic-r^. 

S«®«»«»ffldb»3 3fccfcoT«W«3 0'v. 

^l&^n^j^j^Ji, A;k:/2 8^eii;^^:ttCcfcoTi« 

»yXJV2 9 (2 9 3-2 9d) *^e«BI*»l 0©# 
[0 0 3 6] mmtt^y>f)l^ 1 4<D^^^lC:feV>T, 

:7^JW3^ 1 4^^^TSfe«)tCifi5^SJ&*j|R«|co5it)0i!jS^^ 

^dbS53 4J;:J:oT*^1^^> «Wi*f*:i OOtfX h>?5t 
»SfT8fc*-5>'U>^rt-xiSitb, :7^;i.i$^ 1 4Jc* 

1 4tCfi^$nTli^«^CD^ft(Dt>iTKfl:$ 

n> ^o>Ki^mtti^y^)v^\4\zm%^ntzn'r^^=r 
v-h^mmi^^±.\zjsi\m\^xmm'^(Dx. y^)v 
^\ 4\m±^n^. 

[0 0 3 7] 

mmoy^m :^^m\z^^^msm(D^mMn=i'^^ 
L^i&m^^mzum\^x. imn^y^)v^(Dm^it 
y )V^(Dn^^ff^^ilt^^x^^L^i^o^&^^'i■ 
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(7) 

II 

(061 S2|^«cO5ia^^T»K»rM0T*^. 
[0 71 Ha^WcOv'XT^ASI^ST*^- 
[08] SI4^|fi<O>';^7'AMj«0T^^. 
[0 91 fie^ftlR^^'r 5^X^i>.«J«0Ta&S. 

1 2 

[011 



<^M^7-2 5 9 5 3 3 

1 A-m^^w^\^tiyA}\f^ 

1 5-^-fe>1}- 

1 6- Wfift: (as-fe^tJ-) 

1 7-^«^« 

1 9"Ulf— 7^ 

2 0-8irB»« 

2 1 •••^ffl<D«ifiie5t*>y 

2 4-:^AOfiS Gl««»ffi) 
2 5 -:^AiOi» (2a«»ffl) 
2 6 - •:/^>>?^ 
2 7 - •yi/'y v^5^^>n 

2 8 •••n^P:/ 

2 9-jS«^i©lt# 

3 i-i^EM©jl8«*tj*#>:/ 
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